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Abstract of JP 2002093947 (A) 

PROBLEM TO BE SOLVED: To realize a 
semiconductor device, enabling the flip-chip 
connection not needing the underfill. SOLUTION: 
The semiconductor device comprises a 
semiconductor element having a plurality of circuit 
electrodes and a circuit surface covered with a 
protective film, a stress relaxing layer which is 
formed on the protective film of the semiconductor 
element circuit surface with the circuit electrodes 
exposed and made of a cured thermoplastic resin 
with slopes at the edges, a wiring layer of a plurality 
of wirings which are connected respectively to the 
circuit electrodes and electrically conductively laid 
from the circuit electrodes to desired spots on the 
stress relaxing layer via the edges of this layer, a 
surface protective film thereon and outer connection 
terminals. 
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[ 0 0 4 6 ] H/vTfi : 7 * FUS?7 YtfhUhW&O 
£A7->1 7fc<fct>*mM»oi*©i!&1iIgl 6*i-;f 

[0047] »-fcIg : V U5>7 F *ffl(,>TSIffi 

i^srfrt *} F 3 ©ft^ffifC^m^fe o * 2 *ff 5 . 30 
[0048] ISAIg : /O^'i f F 3±K7 5 77 

»; F3«CB^*jK-;HfeftittL. ^>7i*^-r^o 

[0 04 9] »^Lie:^W**««J«3nfc "5x^9© 
$0rSl$ 2 4 * -5 x/> 7* -< ^ > <fc 0 WBrf S C £ 

lc£r>X> 02 ltc^-TJ:^K. @g§S«14K:g^ 

[0 05 0] WTTtt. ±EOW=Ig*»-6»Aia* 

[005 1]**", J&HIgKO(,>Tj|{*W{CS&9r*- 40 
■5.. *^ifiM«:^SfB^ilgW® 5(i, 1 0 ~ 2 0 0 m m 
gg ($?£0<K3 5~1 5 0umlg) ©BWKTS 
i2*#**fc«>. EPfflT£C£(C<fc^TJI5Ji&-f£<fc5K: 
Lfc„ EPWC^fflT* V7 7 3 0 £ ItB, 7l> > FIH 

««cc»-r Stt/ue^-* h EPfjft ^r«ffl-r sEnwra 

*fJt5/- F 2 6 */!" U Xft 2 7 CCBA •? ttW tcfm<D* 7 

)\,-?z?*tii5ctffiai%z>. Kimft-?*? sow** 

->HO«2 8tt. 5 0Mmgg«EP6!|&tC^-7F# 50 
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snjA#s/fc&> -eft*m&/Utfl\ /^©icssfftf* 

<fc 5 (CUT 07fcmf <fc9*c, 'S-XFEPM 

EPJSOT-77 7 3 0 i^ft^fiKStlfc^x^ 9 © 
^7->£*{4g£b1*UdK$r$#S-t* 
T\ 7+-S/3 2&Xf->ts)\'2 5_h**£ltr$"SC£ 
T?, 2 8*^-7 F 3 ir?&WU ■£© 

«v En»JfflvX73 0*^^*^fiS?nfc7X^9(C 

^trtaM^ci^s^sci-c, Enn*-r^^t>i9>4 

=i>77 FOTJ*teCft5„ ftfc. CC-cm^^iA9 
£EP$JfflvX7 3 0 ©3g3»U, p:g©|g|K:|f fffl*£< % 

7 3 o *i^W!fe < c t \mm±mmwc 

$>X-&Z>. «»WTB. 9X^9iEPW^v^73 0 
i ©r^©lf ra* 3 0 - 1 0 0 Hi mgflti ft 4 «fc 5 ttWBKfe 

ffrEPPju/c. c©«*hc^, x*-^"CEnjerav 

77 3 0©7^-y i ffi±^:*^-7F3 lta-f > 
€©f^ 0ZlX+-^-CEWJffl^7©^7-> 
8 *^»L. ^03^9- ft ^-7 F*^-r^ 0 

•e©^. Ensijfflvx 730 *^^^§n/c^x^ 
9{c^orta^e«jK:±#$tt^EPSitfrS*>*^. 08 tc 

^TJ:5K:, EPSiJv7>7 3 0*^x^9{c^ur^W 
K±^3-S^^. SifiK:±^3-a-rfc*^bftl^^ ffi 

l>, ^4ft*J#/c-ti6Ci^J:or. WJ-7773 0^ 
>? x ^ 9 *> 6 Ml ft & «^©fiSSt ft 8 #7 x ^ Mfl r i^i- 
{CftO^-T^. *^c, EPBfJvX7 3 0«?x^9©-;£ 

aw^$3£Kfto^-ri»js8tft©s^©iiiraB^^ 

SS©ft l^tWTff t>ft ^ C i fCft o T£S 9 |6j±©* 

-c^^fijift-So se.cc. m-omm&m^xmm. 

■Jx^gjCifeKWEnW^fftQW^KB, ®l[©7^5 
>7t?-77 7JSS©affiiJ*feSt £ SI*i*#Af & £^ 

77JiR©»fiW©»»*tfftt>. U/CF>^ft(Cl lft@©EP 
J5"J*tffto^ -77 7affliJ©tS»©7'rs>7, 0^ 

*©*Stt^~xhtm©tta^H»»iiK. 7^~ 

ift t'K J: o TjifilB»*««i ft -5. 
[0 05 2] §t^i#^-^h'^->3 3WBM 

>3 3*^bi/. i£;^faii5*^3ft*. 

[0053] tcv&mLx^zmtimfflmsoBtfLm 

©M^«> ^-7 F t^©5i< y A 2 F-C& >3 , &UR8 © 
±(CHJ1B6*3 ft/c«{CJnSSS-r ^» C i tWf br* Ci*i 
HB*S„ tft, C©^-XFt^©'i< , M5 Ft*. #y -< 
5 F©«WB»ti8«MBj:0f*©*«:^»0A:^»©iJ<y 
^5 F©^/J^^6fto-C^€>. JRtt'T-iL'Ctt. ^ 

iffltatw-imm i^2m mss-c* y . 

1 0 umift2>tftS^*Wr-S^Mi^*^ffll//'c. 
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-* M#©# 'J 5 FtfWfcOfclBKCtt. -SS©tm 

a> e> & * ^-^jc^afna 5 <* ti z> c 1 1 a * . 

-f 5 Fin, i^f;M5 FMB. x-f;W5 F8J 

±t 5 J; 5 «:» ffl»usfc£«*j6-r c 4 **sa * b i>. 

[00543 ±fi8BSl/fc«M&© 5 *>. -Y 5 F*£££W 
■TSISBI. AUK* IMS F. 7 5 F, xxf-;V 

4 5 F. x— f;W 5 FfT», ^ 5 Fffi&(cJ:£ttei 
Jfe#«W)*j*>t/"ClMi«W^*tt. m.«!*fi"C©»*ft 
£(CflEft. ^©i|£3i£U"C. iB«a©/t&6Qdt) ^a&m^ 

3 - y®m*7 <? >;-jmmi. * y x* f-jtwn, ru* 

5 F. x*f\M 5 F. x— 5 Ffc£-f 5 PIS 
£«ft©i££rjffi£l,fc^##&S1if)lt©»£. 

fcJ#£#2>£. W-tf. #yx*f;i/-f 5 FtarcB. 
HBK# y 4 5 K<fc 0 feWbfiK^HSlifcfeat^T 

i>» ^ioiifcfetitB, cn6©«jjg©tp^e.^ 

[0 05 5] -^-X h$©#y 5 F^K^'MS FDR 30 

/M»*0»8*« c &r#H©tt»*SttS«K-r.5 c 

£#nj&&<!:ft£fctf>. TOJttfc&ft/c^-* h 3 1 
^-X F3 1©?*7 hBtfH$tt*M1W&Ct 

[005 6 ] *mfaMV> 1imtZ^-X h 3 1©?*V 

h a e-8tttt. @ISttattfcffil»TiM£LfcraR 1 
r p m-C©tt©<!:> UWk 1 0 r p mT©?£&£©it;fr 40 

0#>6 3. 0©®H«:*SC<!:^ll$L^„ : *9 

©*©£-. hae-'O'f * #x#i2. oa>63. 
[0057] Epjuofc^-* n#©# y 5 F^AMKie 

5 *j 3 6 top>u mmmkzm-? zmmm 

®5&B&$tlZ>. C©iMCEPSWC£9j£#$fl]Jf 5 50 
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£»t££. J&frfgfflJf 5©X7i?g|y:y 2 0 0-1 
000(im©iC5W< 6#SB#3 4#??S-r&ig£ 
C®&< hV&ftZ 4 ©&§&£#???£©# 

[ o o 5 8 ] c<Dm-£<Dwmicmt>z>&m.3&t 
Epfij^^x^wjag, Eppss^©s^?^^*if6n 

•So 

[005 9] ±fB^>< 6*Sft»3 4 ©if S^^K©$IJiJ 
Uts S3 6{C^0fc<fc${C#g]g8©W8yi4 0©^ 

jiSfiHWfe-''* f f 7©a«©*KiB3erntf. w*si4 o 

±gPfctB^-r^giJ^©jt;^^ini 5 **o±if 

[0 06 0] JB H 1 &C7jV3"<fc ^ (jCJ^Tttffill 5 (C^ 
< 6 3 4 &fftffftfC$Jft 0 /c»^«, IBjg 4 ©fc 

©¥^/¥S«:>i»fL,-C, ^^2 5 Mm. S$U<«7 

nsciw$w\ c©sBt©m»aT*titf. 

*S3 4**S*«1 0/im©*Rjif^^<!:{S«-r4<t. 
^< 6<^gP3 4©^51©S3« (2X3. 14X10/2 
m)/2 = 3 1. 4 Mmi^O. iB^4©7i:SSS«. 
A<6*Wlffl{C3l>T3 1. 4*zm— 10/im=2 
1 . 4 n m . fC^^fPH 5 ©MCPIK: 1 ofofsS 0 tcm 
^(C»4 2. 8umi^S. C©«fc5{C. iB^4(C7i:S 

[0 06 1 ] ft*. C©^< 6*gU3 4©i?fSJ93K. 

ts^igfnJi 5 ©ii^*j J:^5*14¥. *aMt*^- 1 3 ©-y 

•fl 3©Mftfi3*Lmm<bL. 1 3 

zmmtzwmfa 1 4©wig(^©M^ 1 5 p p m 

%V ZM-XfmftMte* 15 (ppm/'C) XL/2 
(mm) x 2 0 0 CO = 0. 0015xLmmifc 

«, 0. 0 0 2 xLmmflg*ftW3c#-C&&<!:#*. 
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H5©¥$lJ$£fC*tLTL/2 0 0 0mm~L/5 0 0 

[0 0 6 2] iC^-C. #tc. EPMUc^-Xhtt©® 
£flffl«e 5 fc. 8&pJM&®)ii©it 

* EPgiJfc J: T£ 0 3 tttc^ < 6> 3 4 ©7|5tK£i!t 

& mm) tzctwojtettj:i) s *otem % *©±tc 

ft & c 4 *K±"T S C 4 # pjfjt t ft S C 4 SrHIHfc J: o 
TtMWSC4**eSfc. 

[0 06 3] jgfc. EPJBOUc^-* htt©®Jit#. €B£ 

i53*yt^< 6*^3 4jWtnBt/cft<ft-i , t 0*5 

*»»**RW £ C 4 tfg 0 < ft 6. 
[0064] &B4 ft SftftttRMi 5 ©0UV# 1 @©EP 
mto£VtofmitX'%i8,Stiii\,>tifictt, EHH&Crt* 20 
W©fWt*»»H»0ig-rc4'r»fSE©iW*»*C 4 
*5-CtS. @0#i*K3O~4O%©^-* h 

3 lfcfflt>TJ¥3 6 5Mm©^$uUv**4^l/Wi 
2@©WiirWifca©IW4 L--C^5 0 (tm«ff * 
C4#tiJ*S. £fc!|$fc. ISSSS^ 1 4 K¥3H*gg 1 

3%aRoytKKS**^fiiio^r(r»fliw«:Ki3ftT 
©*KRB^orif§*Ji)ijtr5c4'c > s*©*** 

F tt# y A. 5 F *3HW**»« 3 ftfc f *^ 9 _hfc*f L 30 

"t. 1 HI S ©9HSUC T $flJ 0 fc t © 4 BMft S * * )\> ~? 

•c, o-r*^n*L/^-nwN->^©eTic*jw^^si 

8 ©ttSgHBr h C 4 fc <fc -3 TfC^ilgfal 5 ©JS#£ 
it*. S^tS^>^l©eT"Ct4*8aR©*3ft»6ft* 

JB4TS4. fiWttftJ6^««Ji5©»*tt. 
©STr BW&Jf ©J¥##fc"tf Ji < "TSC 4*irSS„ 
[0 06 5 3ft**. j^-J* 1/ 1 te^ttW* 5 tf fcgRt&i 1 * 40 

wrs<&gBft<. ati^s^-^hfK^ifcs-efti* 

JS^-etEPBiJK^ftSffiKCttSitt^tt^SI^ 3 ft ft 
fcfcU a/htt^*^-^ F*K#«3-eftl> 
i&£B, EPJmcWfc&SS^©-?-^ 
ftftTOBttffft*. 

[ o o e 6 j *0ie{c-3i>Tjw*w«:«wr 

4. 3*3S*©J&*rtt. #BB$ffilE£l4£1if$3©oS 
4*&x«,*;l.©2ia4 0fc. ft*J. HS2$fflEif§i4© 

F3 4*Jfll/ttJ:l>. CCTB. 
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S%^b/c^ *i«jg»-3S4fflt>*c4t<5Jft&-ea 
[0 06 7] *r. «su6oS%n*6fSfc»©#&sia 

*\ *8H«?gB©oS. CVDft4tffll^C4*ipJ«|-e 
«SJi8*JJ:0'{c.*i!g?nii5 4©S«5feS^5S 
t>*;S v C 4 4 l/fc. *A v * ©fj^a4 L/ 

T. jK>f , *>^» F7 4WKWBB»4JW*i©M 
©zgji£ HfiJT Sfc»tc^?iii?f> f fcff -3 fc. 
^UfiWKfeW&^^f **4 0T». Cr (7 5nm 
~0. lttmfg) /Cu (0. 2*zm~~0. 5 /imfl 
S) (D&mmZfcf&Ltc. CCT©G r©{StBtt. ^© 
±TfCfi[g-r-5C u 4lc^«I^ 5^4©^#4H^-r 

sc4«:*<9. -e©iij»»-e-ft6©«#4iNU#-rssffi 

KB^HS C r ©JiJ»^/?< ftS 4fiSJiB^^tt^ 
rtfc^l/t^Si^i^;l/¥-^©7 , 7X-7«:^-rc 

4(cfto. c*i6©Ji*»iaori»'**m3WBrr*i 

• ft*5. ZrtvZxvf- 
'siftoXOZJivitOflMr. Cr©JB»ft4*lcJ:-7-Ct 

2f^ll6©^»-effiffl UfcC r micK^X T i H-^T i / 

PtJH. wftifTtfWr**. ^ ?*«©!! 

Wit, a©X«Ttf 9«MH»-5*RWt«-» 
•aS^fofciSK, JfeoSRCJRW^fii^CftC** 

^rss©^*^* l < , s ttr^a4 oTtf ft 5 K 

jftft 4*r©)gii <3 « t^StfCAft/c 5 

B. ^^fB^S < ft ^T4fflH*WBTr S 4 1» 

^raiSKftj^r. &©is?gSMri"aifi*ll 1 6 ©x 9 

^>m*©RS(cfi^raxy^>^jsw6ftr. ^e© 
ig* 4 l xmimmmm* ova fx 9 ^> < 

ft*. *«ftff«rtt. 1 um©*&mj8*x 9 ^>y-r 
•Sli^KBSS^t^ffliJ 1 M m. WW? 2 m m©x ?y 

wmcz. m^o^mvit, *&sn©x 9 ^>^o 

0 ft l » J: ^ «: * - ' < - x 9 ^ > ^ T 4 C 4 95 

WWfftft-r^s/t©. iiim©M4i^>yt 

5«£KBiB£l#5 (imSSD-'f Fx 9 ^>i/3ftSC 

4«:ft-S. itW Fx 9 ?->^c©J: ; 5(c^:S< ftS 
4. IB«S!S^S<ftofc«3. WiR%S5»l/^-r< ft 
^cDOt, E»ft«B©«WS"rW«*IBSb^"n>. 6E 
oT, ^>'N* 9 ^^©J^JfB*J*Jtfft^'ei Mm4ft 

[0068] ^(C. ^ h V ^77 -f 

-cjgfiS-rSo H4tfi©B'e^L/^js^iS«i)i5©x 9 *; 

SPJCfeWSU^F©^*. ^ffiSP^^ftW^cU^ 
XFtCfcO. ffe©lg^4j:b'<i5< ftS. C©/c©, ^ 
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J?<&9JR>iSffl#$>£. &ffi±8l$i£4®T8|5irj£J¥ 

6&#f 5 C i fe & ^ TiIM*ifi < a hit 
S\ C©^fcfc*#£*ffil>*i#limW»6ftSC 

1 
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KB, *;tfgjW$K:#*U>. 



10 



[0069] %mifcffl-ciz, m i oic^f «fc 5«c, 

•7**2 1 &W>*h2 2#«»U - -»fcBlll02O* 

7©«#«*JIHr»fc. tW*»t?©W«IH» 
». &3fcffi ?21i US?* h 2 2 i*HJP» 
Tttl 0 (imT*^. $*©39M§$fCj:&i. mft 

2 1 r^omm 2 0 mmztismmommt* 

^nc^-Tcfc^fc^o/c. 5:49. it 1 ^©fflB&TfctS© 
#&R*JBflgfeft. US>*NWWt U5?*h«ffc* 

[ 0 0 7 0 ] ^ 1 K^0Tl>4IIWS*B. 

[0 07 1 ] 

[*1 ] 



* 




40 


60 


80 


1 00 


s 

m 

[Aim] 


1 5 


X 


X 


X 


X 


2 0 


O 


X 


X 


X 


2 5 


O 


0 


0 


X 


3 0 


O 


0 


0 


0 


4 0 


O 


0 


0 


0 


50 


O 


0 


0 


0 



x : °S 



v v s^mwMmmmvmm^tix^hm^mto 30 

*3Wt©»»T?«ffl LfcfflS3fcgg©i#£{c«> n 1 ©$ 
ttr**»3fcv^^©TSi5©»iai{i, {S**HPIi 5 
$KK«*H6LTl,>5©T. MilfiQ&^Wfnil5©ffd 
#6 0 umX&ti\tmmomit2 S u mSXM&vjmx 
&i>. LfcASot flH9M©BRM£ 2 5 u m i U 
il$fctt^7> F1ft©SIMB&4 0 umi LTiBi^4* 
■fSCifc-C**. *fc. @#tt©Ett« 2 5 m m i b 
T, *©«^©-»**<TSCifcWC**. 
[0 07 2 ] ft**. HI 2KB. JftftttftlJR 5 ©MI4SB 

[0073] ±a© j: 9 k , fcxmmm 5 © * 9 s^ks 

i>*tt?-*^r. *n*©^fflr», t©*tm©fca&K: 

*fc*©@9i&**S#TacifcJ:^TJWfcUfc. J: 

1 5fcw0fcJ:5fcgMf SCi&£©#»"C*a. 
[0 074] HI 4«7;V5^7 F £ ©Stftfll 2 3 *> 6 
j£*l»DJ15©lU:l*aE*riail«4*< l/«Wt. 50 



h 1 5 itm^m^^mtimmm 5 ©* 9 s^wa©*© 

[0075] v**ffir##[i!iJH-*7fc«>, ss# 
7x^21 ©tkrih 2 0 jwss-j- 5 c t icmm vxm 

$i&©8?fcm t or . ( 1 ) mmm%&m%m> 

(2) h©^; (3) wsxv 

ns. «*«©*5SjR©SEE«:oi>Tftft«* 1 opt/ 
Si. NAfii*i0. 000 1«±0. 2«T©**«* 

er. ^»«ffl©^p-fe^±©i^*3»ffiia***>#* 

C&r. ^*->©jWWt. fffg£fa±-f*£i#-Ct 

[0 076] jS^HfQJB 5 ©X 9 ^SPtt. ^x/a 9 ij£ 

73^)1 5 ©«rttfB©jHf>KJ: 04D«It»^^*l/^ 
^^flaLtOW****©^, JS*««1 5 ©iwtwc 
IH«**<-S-*Ci{CJ:»)IWI*«*W«:i»±-r&ci 
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S&SBft < . 1 6 t*cm?& sicnm/?? > 

FIS4 b ift^4 aTIE«l©i)I^^^<fc ^(C 4> 
[0 07 7 3 (I^4a4*< bfcflte. CfUCfcOE 

$©w-fS3fij$##ttflnu *attfw«ciw*;R« 

■C^ftt^SBPtco^TB, BB©S«iS»Oi^i** 

->K«>tt»T5*i. &s^8©£&*i&:*"rs4i3ii 20 
4 a ©r. «#rtwnJB5# 

Stti^ccB. ^sii8 £j?< jBfiS-r* c 4#«swe o 

t>. ^»fflJB 5 ©±9H^ 3 B "t?©E!lBfi 

w*. m>^» F3©rag{carBB«i* 

ft. M>7V<9F3©g. KiK^ljJttgJCfctffciiSte 
-ttftft. a^*6i6*IHDfll5©±IIWB»3 6T©E 30 
*II©±IRffl»«#»6ti&. AttKMcHHfc^i. >< 
>7'<9 FSONHItfO. 5mmT, /<?FS*»3 0 0 
am. A? FIBUC3#K«4*0<»^«:tt. (500 
-300)/ (3x2-1) =4 0ejS4t>9ff-»itt 
4. C©tHW&**»6. #3a»WT«. WBE»«/S 
»IBIR=4 0Mmg]S4l/fc. 

[0078] jkk. *£iSfc-3i>r**WKHi»-r 

«rHI6Ufc. SStlHifroftB. Wffi§tt»«:J:&ffi». 

#ft*frofc«, ftMti 6 40 
[00793 ?i*«er. ^*»^»tff9. ft 

<r>Uhr> ft B, 1 6 «RMUcSMb. ~ 9 *;HR 

;u© -5 ft B . &*nHffl ft (. yf ti © - » fr )i © -> ft ?Sr t> 
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IfcfrtfiliElilBtcft 4 «fc 9 fciSIMU^ifeo ft£#T-C?T 

W£&&*ififflmt>ifiiMi>*-r\<\ 7-yh 

S0fcJ8£fcttg#©J^U»fc& (SloSBOfEtfj) © 

*nte^T?B7 9 ustiai^*. 

ffijklffif (^Jit&*}fli$iJ^J) ©®Sfc«fcCfigg. toots 

hems. a&ossaaacaEBH^^feSfcft©*^ 

BCti6 £ BJEtcSHJ® jgJ? 1 0 0 mttTTttlBBKC 

[0 08 0] ftfc. ft^K^B, fftBOft:-?*-* 
©#l*S^@B[6]ttk:Mt)-2)Ji«© 1 0 . «JW 4 
B^c&ffc^ifcgfcWJTS/c©^ aiEfclWflrr* 

to^t^jiB^aosss^^^-r-sj:^ 
icft^o flfjjttf, ssmo. ooi~o. 05%*^Wf 

■5J8©»^. ^Oig H B B fiB^ffi©^$^l«*4o J: 9 
H#«Kfitf. Kl^® 111. 220« 200, 31 

1 ® 3ff ygtw 5 0 %iU± t ft 4. 

[0 0 8 1 ] 9 ^;P»"5 ft ©RAHX. *©«©! 

E©S^D n D ^14 (MRU) «cJ:»JiHMi*»jrr*. * 

ttWicB. b^c 7 y ^r©RKc»fiSS n 

■5 B^ 4-9^4 ©^^©RW^- 9 ^ A -» ft 
BIWeU:«:ftSJ:5«:«5grtit^>. ±i3££Jf©)§ 
JfB. B^ifOX X©iSa*sH5l>t3: 4'^cft < * y 7 O 

-±BMU6WI«f>B i'^ft < ft 4. 
[0 0 8 2] StfvIgTtt. «9ue«t> o ft if 

s^r. 9 iwfe o ft *tr o ^c© % &ciEi$a4 ©as/f * - > 
[0083] m<os. 9 ^>^{cb, %<bR. r^*y* 

tWiLh©* 9 ? > ^Kl^ft l> <k SiJtSP^HSI 4 ft -5 TH 

y%tfft94. mB5^iS^Ti9^>y-r4J:^ 

ft«^«c«. -y-<f FX9?>*#*ft<ft-ofc9* f I- 
^S<ft^4t^raSt>^D*/cA ij^^yiW 

Cfx»^>^*fttt. a^«'KJ:0**4©36»J:l>. 
?l»«l>r*llrt-&ttWll 6©d^aA»»©*9^> 

wcb. 3*cnsfiWrBjav>^>ffi^y7A4^afy^ 

K*£»$#4-f*X9*>*«*fflt»fc. ft*s^ -ti2m 
«-9^jvab-3*BlttlS«ai 8©X9^>y©RW>x 
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**>7*US>* \-tbXi>M&bX\<>Z 0 Ni 
iCu, N i iC T<D3-y?y>fMiRtk : &W)i!fcLXx-v 

cntCtO. N iK*tt/tl Of§SM©X y^>yji^ 
tbrC u *x * C t So 

[0084] m-txmvit. * F 3*j £ 

vmm 2 4 *» j: v*©«h©*#iip o fcmw&mm io 

7V< y FSP 3 (c&*JdtR bit. CC-C KSffiftflU! 

6£i/cv;i/#-u^*h*&fflu c*i*30g#£g 
#y ^ s F«pjwffljj< y s Fftif©*m*ffli»rfHB 

[0 08 5) &L±<D J: 5 ftHB*S4 Cit, gt®&g 

R6«. sse^ffli2^4. ie*«w»5. turns**: 

0r©#ttjW|t»6tt<5fca&. Mfi (2 0"CSSi-T 
*. ) ffiafCfctfS&IOT*tf#4>ft< £6 3X£lh$K 

■c. i o %jB©8^f*t;*#f stmr&s c 

-SSt&Tr©;* £ Z& ©«lM>J£#Jft 4*(c J: 0 gtffiK: * 30 
■7 v 9Wft£.b*?\*>ffi%VS> 9 . ***$@Jf £ bX<D 
«WIB©-»««c5ft!fttt*»*S. 3!K«IR#Cf** 1 0% 

jS-c** i±M©j: ^ f *»£©fei*tt«fii>© 

U». KtfrftfO' 2 0 0 XflOttKtt. WfRtt*W«tt© 

WW*!? 1 0 0 %«T©tm*flH>* C i W>. 
[ 0 0 8 6 ] «KAfl0i6 (CB. T®i©^#fl 

e«@m 6 ©$ii7 p -12 * j stm©^o«3iMStt & si & 
wi^^iwwat, **»wcb, igfb^p- 
«auE<fc*tfft-»ri>*. jumtcffKvrfti. (i) 

^sn ©ssns*> & ft ZMt7 p -©»ffl. ( 2 > « 
IWMI^r©m«*IHI©ajEfk ft£'©i*#&tf*> 
ft*. seKftftWKEiKmtf. ^Ur>t-^-^ 

[0087] jujbiftwofcjij-bisi-cr. 02 o*$«fc 

Efl22K:7jVrcr£< . 7;U5^ ? F7*>6'07>«? F 50 



1$|§20 02-93 94 7 
22 

[ 0 0 8 8 ] %IC. UAierB. BA,/c#-;l/JIig§£ 

mt y 7 p-*F*.teffl U"<>7**jBdWS. -7* o . « 

^#-*JWIBii*«WI1-* C <fcr> /<>^'? F3 

(DiZA,tdtf-)l>tbXiZ> $87 y -©ttA,tt#-**ffi 
H4Ci#»*U». C©^ B^CJK-^B7 ^ ? ^ 

XCttJjtfjKiO^TVs? FiKfiBSSti*. B^ 

■r•5c<i:-cB^fe•J^^-;^B-ssI!^^o > *®'<mv®# 

{bT-SC fe. H 1 KSI/^>^"v F 3 iCfflftbtt 
A>71 iftS 0 C©l**»K«>EPW«*ffll>r»^^ 
-^h^O^b F3±KE|IiB6ffl/. cn*'J7P 

ffiK t \zA,t<mmu® * ft t © *«R-r s c t * 

fiSUA:^>7ifcffifflUrfc^„ 
[0 08 9] *-I^6flWLIS*t*©Ig* 

fflBB«l4 ©^(CBJS^H^f -SJiftSU^#«EOftl> 

c t ft < jy M©iffii^r* sic^^fn^ 
Hi2*afflfe*a4 t*iiJir * jt»©*Hi**r * c i*ir 
[0090] *$mwu:j:ti\i> ry?-7 <)\>inn 

fe*«i*SS 1 3 ©«*lfi«tt*^«(C|ftI±S#S c t 

#r#a 0 

[009 1 ] c©fc»^*SW(K:j:ti«. ^< ©mms 
p a D {t*$i,>r7>#-7 ^;b*^fflLfti^7 y v-f*?7 

mi-muz t ft o . §a^^a a n ©fists*<gsi-r s c <b 

36«WIBift*Ci*«to3&>*. 

[0 09 2] S^CC. 7>y-7^;U*||ttUftt»ifc 

«>. 3©K?)«-l/3*n5It«ift*. ^SO^ 

^ ¥«ft*Bl 3*@KS«Lh^6K»3^0iaKS« 

$S D D p©ffitS*ffi?«1- S C 4 *^Jt6 1 ft 6. 
[009 3] «±BW! LM^MI!«:*«^ ? ^-5> (* 
SlftSIS) lSTtt. 02 lJc^fJ:9K: t 
4^©g^>7" l ©TSBfCJt^ilSW)! 5 iKB^fltii 

t ft ^>r *j o , ^i Kflssr ftJluti&tt'OT' i © 
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10 



*$mmz>%mw8iw.\ 3B. «s*s/3»u-s/ 
c 5 «c»a<tw»©wtt*«. a 

fitCfclr»"C0. 1jD»6 10. 0GPaSST?*5C6*l 

S$ W»*». -»©# y <f 5 FWfcfcJ: 0 

(,>t>©#3 6tc2£U>. ttte. H»©7 > 7 -r * 

U5>>©»tt*«-tt«tc#y 4 5 FflMtttJ: 0 

lr». ftftHfffli 5 JBtttfcWWSMW 0 . 1 G P a £T@ 

*2 
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1 0 . 0 G*jS^rA# < ftS£*#ttf£5&0 

[0094] Mfc. 3*^K0&3**fl*{B'Ttt, ±sb 
©J: 3tt<r( 9 ^-j;ilJ6t>*m«tt©W»*5l*tHr«: 

^iiiJi^fiSa:s©)i#ic*>i^*jgp)0Ti>4„ 

Wfc. ±»UfcC£<. #3dWfCtt. TOf££0$-f 

«&wicj£Mm 5 • wfbs**. -e©ism> 

JtS*«HWI 5 * JR«r * 4 * K ttffiK 4 * J: CM > ^ 1 
B $ flgMW -5 W© -hlWWtt 3 nfctflSlK: * 0 . fcjj 

mam 5 ^©rtattc*©*»B^s < . ««BrtSM6*je 

[0095] Jifc. #ISJ6Wfc^SJ&ft«ffflI 5 ©#«• 

5©*W44l/T«, &©*2tcfllm-ra*i<. &°J^14 
1^feri!ll!jbtt*mt>BW©fi!c«*^**C4**. 

Bj§©¥$#$sg 1 3 Kwrsfia^-r 2mwws**>& 

[0 09 6] 
[*2] 



No 










1 






4 5 


>1 000 


2 


MKfttt* 1 


1 2 5°C 


4 5 


>1 000 


3 


ft*L* 1 




2 0. 


1 00 


4 


$*U*2 




20 


>1 000 



* 1 : M* 

* 2 : 7>^7<;U« 



•WWR*** (No. 3) ©JCtt^T. IfcfrSlfflJf 
5 (No. lfc<fcCf2) KttT>y-7<* 

JWfct/t?7>y-7 j )l^K)(Dn$ffif& (No. 4) £ 

[ 0 0 9 7 ] fcfc. WA»l6*«Wl 5 ©*#««. 
i^fn)ifl5^Ifl«l^©#Xg-C©^iiSiJ^SSTm a x 

(3 5 0 -Cgg) ***Lfc#?;Mi«MT**J:iy 
«BHaKTm*WT 5 *>©*»*«■ S c i U». 
HftWK^Si. !B^4?:Ic;^iSfl]®5©a 

ffitcffit3-e5fc»©^^9a»fiSJ8. mmumug (*m 

-a-hM) 8©fiSK. B^';7a-©iet?©ft* 
ftfiUETm axi fSMRM 5 ©ttt4©#5X*»a 
KTfffeJ:CWiPaKflRTmi©IBI(c4$S©M«*«a* L/ 

[0098] ^©^ssfc-p^-r, -e©s.££ia2 2 -a 



2 4*ffl^T|liWr*. H2 2 (a) . (bKfccfctf 
023(a), (b) , (c) B> 5«S©tt*4A, 

b. c. d. Emmmm: (wiawtt*) tmsm 

mi (tma) (Es§a) tzmtfvy-c&z. 

[OO99]022 (a) tCwTffilAte. ffitkflftT 
m^a*i, ^P-feX*fti«iiJ^iSTmax (3 5 0°C 

mm.) u±zm?zmmamt&'e*>z. bp^. 022 

(a)(c^-rW^B. 7" P Hz ^ tfi^&M^T max 
dW-5X|g^taSTg-a 4^fSi!iaSTm-a4©ra(C 
40 ®2 2 (b) K^rWKBB. ftttfi 

STm-b^ ^P-feXt|J^i'JSiiSTmaxJ:Ofc 

^HiSgB^^Tm-a^Tmax, Tm-b 
<Tmax-C*-S„ Ur>X. 02 2 (b) 
^nJ^ttW^BB. Tm-b^Tmax-C&£/c«> > rf 

a -fe x ^®m®W5\&& cz>t\,**> mm&& h kmc 

b. 02 2 (a) K5*-fl*njatet«4A"C«. 
Tm-a>Tmax?*4^. ^qt^^TW® 
50 C6^Cl>. 
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<{£T-r5. -ecr. ^IJ6^r«. ISI2 2 (a) iCm 
fiStC. #7*$s£i^Tg£?§i!!ffl£Tmi*#ii 

[0101] cn^^ur. «jkrr-&MHRfttt»m«tt! 
mrzm&, -mMMtminisi&fFF-cimTztc 

©. «ffci!S^B-b^3SfJEtt (St&©*M$&<i:) 10 

[ 0 1 0 2 ] BP^. Jt#J«fll«5 i 0r«lnJM14*m© 

<bort»sfc«>. «ttKtt3&>ao©i*ia*Jj£5«T?*&. 20 

f»?nBtttm©»^, *^Hbsti?tfe©**9©rv 

9VKT etoXVffljL®&Tm%%mbtt'7ni2zmL 
*ii^fi©{b*tt^sa;»4**D«im:*r. 

**©affittKtcx**«iUfeCttcj:»j. ^Bffl-CtS 
5£©fl»fi!jttt^^«l*«BJ0Ofc0. mmoWAK (DO 

a) *»EK«flrrs. *fc. wtm©&SJ£8*&j?i 

M pj^tt^J!!© 7 ~ x £tn$£r 6 . c © <£ 5 ttX^K <fc 
0 . fRfflOttMRttttr*' Si. ( 1 ) got©*k:?§ 

ffl*TOLrfii8ail8*fllJ«Or(r»5^«lll5»^©IIIIR 40 

■tfiPtiku. mmms (D&m&tm* < 2 ) wmm&* 
tfimm 8 ©#^©iot^a 0 a*. ( 3 ) Hifti 

[o 1 03] 023 uk (b). ( c ) tc^-rtm 

IWSlTm*»feftV». 02 3 (a) K**TIHflWttt*ra 50 
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gTmaxi|S]^±*WT-5M^'C*So 02 3 
(b) fCmfttifSfD <!: . 02 3 (c) Km-iH&BMbtttt , 
»Ett. ^O^Xttigii5Sij^gTmax<J:l)fe 

{gt^7^^SSTg-d, Tg-eHf5tfflt 

ftfc. CCrH5la)3?£tt±2 O'CSSTC&S. 
[ 0 1 0 4 ] 0 2 3 ( a ) ~ ( c ) tC^T. tt?4C~E 

«. j»w^btttm"c*oT. ^rnfc^o-fe^*-c©fi!E 

KttiBC 6&lr>ft Tg^K, ^oTgW±©»5g 
(a 2) *Wi4WEB, WaiS©**?©* 

tf, f »*©SS±#©/cJt>«:fiSJil71»l<i;*SI<!:-C 

[0105] c©j: *) Kfcjmm 5 ic^ffl-r^M^i 

{bttiffflrft-j-cfettfflrscij&JT**. 

awHtt»*btti». ®viw&®jim, *© 
j§si(D2ii^w ^©asA^e^pM©^ 

UTfc$fSL/< «ftH„ 

[o i o 6 ] ^>< h&3H3 4*j&ifc?2>c£i l c'?\<>r: 

», ltr^©Tg^Tm©M^W:«^#LftH 0 
[ 0 1 0 7 ] £ C6X, tosmMmteVtM? 

^js^^ffl-rs/c*. a^M©^®^-i©{b^#s 
-rL/^<ftc\ fc-c, ^iswcteHTW&i4©& 

jggij. «ill3SgJ!Be^5y-if (SPffi) *i8-2 0 
(ca 1/cm 1 ) 1/l T?*-Sfc©^5f$bH. J^JM* 
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o>u < t % Yte&*m l < « 5 - 8 

*eoy F^tfyv-^n?* F>#$f*OK Si 
Ffb£*fcgU<tt5~8Mi>5 F>rttftt,> 

& i , ( 1 ) £S8^*K^J*Jftffc U-C«SJ^ 8 

as l t i > * aaiBWMi row* at & c t vmmm 8 
©ai»»*»u (2) ®vim&ft*immm8<DfHr 10 
©^ratc a 9 ( 3 ) mmmimrnvmimz 3 

cai^b^). wt«\ sow* 

[0 1 0 9 ] £/c, »nJfflffi»)!iOtti(c, 

mm 8 ©affi<t ©JSfSft*5i«-r & c 1 1> r # £ . 

[0 1 103 iCSt, (6*«»JHfflt*H4 Ot©«W 20 
0 0*ca>62 5 o'lltTOiOtlt^fMR W>. 

©wa#fto<. «rt«flw*chJ:9i*<&s4Wt?& 
an^©s»jRts-c^i^jtt;^^Aofco, *aw*f© 

[0111] JEK, §g{b& (J6*ttfaJB»li!U:ea) © 
ffctyMfnj|5K, ±j35 0 fc J: 5 K» toot, 
X 9 ^> ^ft £ © 3*3$ ttlgtc 3 6 3 h S C <fcfr 
6>, HUMS. ttSAtt. W»Jte&£©»ttfcS#3h 30 

[0112] jutntctt. fot>mmmtt®t bxv® 
r. -e©^7^gf4se (Te> *u 5 0*ciia4oo o c 

«TC*SCi**S*0<. i , 3SSb<»Ts^l 8 
O'CfcU:, )5fc»$L/<BTg*i2 0 0 , CJU±-C**. 

[0113] 4oo , c^ia^.€.t > w^r*sK©fiw 
tt$©*>©, rfttofeiifliawtWft^ftt*©^, 400 

•OWTtl/fc. *fc. 1 5 O'CJjLt<tbfcSfi£02 
5. fcJ:i>*02 6(C^T„ 40 
[0 1143 02 51*, XK ? $|KW<v{igK . 

[0 1 15] Chi*. 02 6iC7jrr <fc5K. x*v*n 

0. *©»»***4 f -*«*KSho. wnsttJWKar 50 
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[0 1 1 6] ffi^T. H 2 5 J: 9 fc. *<"'f 

*»©EII»lS^A*ffl«Mf*±-C». 15 0mfc© 
fe©^6^D a n ©fe©W#e>h?)©TW$L<. Sfc. 1 
8 0 "OBltC *h(S% £*©&©#&?□ i ft 0 . 2 0 0 *c 
feU:T*hl*% i'T^T© *>©#&& £ ft &©"C 3 6> fc 
*?*lA>C£ift*. 

[0 1 17] jBifc. ^d-feXtti-C©^il^H^e» 

■jti #*WM>^fcWR#**. HftWfc&^S 
i. H2 4K*H.»'r. t**4R. s-c^3h£$n<. 
(ftffi: 2 0 , CSSi-r^„ ) *»6^cH2^*©3ftiSa 
fltTmax*?©^©*** (E5SS) 2 (a (T) 
XAT) tfil 0%SftWTt?*SC4*sa*Hf>. -eh 
«, IfcftagfnJI 5 ©SlJfc. 4>ft < i 5 0 0 u mU& 
©B3©Cu-^N i ft^"C"Ctrr^SKR43W^fiR3h 

rt>*fc». fB^iRfflJi© 1 0 %SS©SO& (f*V) 

-eciHi^ 4 *ijiee-c # ft < ft o , ^©fHju^si© * 
©j:9ft«fla:*j(ifcT*m». #^©^0§s^^iT 
ffiMsm%.2 o o p p m/xaw.Tc**c ttm&b 

[0 118] ft*J. S2 4(C^-r#^P > Q». 

6>7 , n-te*t*J©*iiiiaSTma x *-C©ffiCf©*8KI 

(JiSBB) £ (a (T) XAT) #1 OMSLhiftSfc 
[Oil 9 3 iS»{C» !6*«Witm©«ttffl**liL/ 

r. «*tf®Bfiaw6©tm©wbi«Bi*fi<'rss 

ftC^. 

[0 1 2 03 BP^. j6^*«Hffl*mt UT©^pJM14 
W^fcJ:0'^b14WI4{c43^T, Xg*r©^^ftia 

Jg|T©»)!g^l!j (a 1 ) «/Jn3W5£*#$ l/l>. ^ft 
W«:«3 p pm«ciSl»Bir«fcl>. Htt«cfi»ttW*4B. 

#*gfnJi 5 1vfif4©i®li)ig^[©«5H« 3ppm-300 
ppm©«Ht?*SCi*>ai*Ot». «fc9*7£ls<i*3 
ppm~2 00 ppmCSSffl-C^O, 

3ppm~150pp mClBH-C*?.. 
(01213-^. l£*«Ma»ffltt»4 L/-C©^pjgitt 
W?4*JcfcD f H*«g{bttW^K:fc^"C, (Td) 
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KTg*ll!^IWftTd#Cti60lt*T@oTl>4 

x 5, *igT*Hl©S3& ^W-£>#fi?#ita C SfeUfciitf 
&S. »*fitt©HAl3&>6^5i. 3 0K*lt*j8*«» 
1 0K*IMW h 'J ^A*^g^©2 AtZM&LkOffi* 
rgfe. 93Bfc £*©1SfJii^Sf C 6 fr i>*jMB* 1/ 

i». w*aitt£i/cB. mmm*?*-*- <sp«) 

#8~2 0 (cal/cm') 1 /2 £&S c £#3* 
«fi80TttSWT*S»^«:B. *©«Jt8©*»$Wi 10 

W». J:DJM*WKl»94. SJSflfc*?.*-* (SP 
fit) #8*Pa$^tt2 0flr*$JS##5 0MK* 

CO 12 2] C*H5©W*iMt*««ffltt*«^+»^i 

afflnjiBttWi^a *a**iRjes ft***a*»*9, tut 

t«er*tAif». . 20 
[oi23] \>immbtcm>mmmvi®t bx<om 

^-^httOiJiiJ-f 5 FT?*4*s, CftfcR6-r3BS7 
5 F-fS-FittB. WfJWJFil, x-f-;I/^5 F 

[0124] ±BHraS0fc«IIB©9 5. -f 5 F«f^*W 
-Y = F. x— F9TB» -f5 h'fltetc <fc 

a->«J!i^7^y;H»iii> ^yx^f-^mm, r?F 

4 5 F, x*t\>W 5 F. x~f-JM S Ftt£-t 5 Fig 

dcyi^^A-f s F«nirB, 

-jRK>J«y 5 F<fc 0 fcBWfcfifl&WS^fc©. 

l». *J0lffe». Cft6©tfll©<f»*6*H»tt. ffi 40 

«k f»««^tt^*I^Wlc»*0Tcn6©«JIB* 

[o 1 2 5 ] hk. mjimmmfcmmnt bxu> 

WLtfxtf+S'. 7x^-;K #y^3F. i»;a-> 
^ttl8*IMa*3lf>B2«iUaJ*£U CftCC&S 

jm i ©&*& * fc©©# » i y > 

[0126] «±8W!bfcJ:5K:. *JWir«. E814 

7 i ^jin-&ti(c«in)ij6flixiB«ff o ©-c« 

it A S C t ft < , jBJS* f MOfrr ©jdHS so 
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JB»iaWIIBtt-3&r**. C©J:5fC<v*— S^-fX 

>©^swafflt>njgii)i-5o obtaHiPbs 

B. **ft/f»4r-5> (^agftgeg) 13©1MX A 

[0127] &(c» 1 3©f6©SS»W(C-3l» 

02 7 B¥3W*Sfi 1 3 ©gj@*S i ©IB 
fll*S0STSfc«>©S1Rl 1 5K««Lfc«»&^-rilJr 
flSffEBH , 0 2 8 B 3 6 fc¥3««BI 1 3 £ C ft £f§$S 

-rsa*u 1 5©nm*iMBi 1 8-e»jht,fcsRa*** 
[0128] &mtmm 1 3 ccj&sLfc£@iftifi 1 * 

££l 1 5±©>PtJ£-r-Sm® 1 2 0±Ktt^^-^ h 
«fc 0 Mie^@^m^ 1 ?:?SI4$ ^TS«e 1 1 5 

ffi^6ft*3Sfifc«tt"rSfc»©«ff 1 1 6*J<fcCJf^S 
(ci&(;T^iBK«C 1 2 1 

[0129] *^H*Sa 1 3*MVHMMcJBb>6ti 
•Sa^fc^lS-rsi^, S^l 1 5 ±KRttA:9SBttn 
1 2 ltlilll3«&HH>^ Cfte>©^SXS 

"T*flWlttJi6ll*3 6«:i«i±S'**^ ¥zlW*Sgl 

3£S«1 1 5©N£ttflfil 1 8-Cffi^iL/ct©r* 

[0130] ¥&ft&s 1 3 is^i 1 5im«Ewra 

Wl 1 8B. Htt©*»fl*l±ffl«:ft«3ft4«fK© 

*#*vm* 7x/-;», iPy^HE j/y 

[0131] *mmmv&. mummi 3±<omm. 

«ffii©tv^£S«*^t»S{cffl^6ft'rc^iS«© 

fHi©t?^»ft*ii^'C*-3"Ct. 9f^©8Kl l 

5 £/|-T •& C £ K <* 9 SWt^fflaKCffittf 
[ 0 1 3 2 ] fcfe. 1 3 £ ^«C5S«^©^S 

£i^«K:> ft* @K»««:^fr 

*Jg^*>|5l«l£-r* 0 

[0133] 

[§m<D%>&] *»9i«:J:fttf. i2^Ji©^»r?:l«±U 

r^Rjyi^»*fiW b^7 > 7 ^ ;u©^& 7 y 
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[02] 4^mmz*mms.ifiimmu:Bi&2ti 
[S3] *mmz¥mimw<ommj:m<D-mmM 
[04] *mmz¥mmm<Dmm.m<D-mfoM *> 

[05 ] *!6WK:«4^^g6DS«jgX©<D-|9fi0!I 
■C* ?>0-t-m^lXS*^ U/C0-C* S„ 

[06] WJ«:^S^i!gfl])i©^«:^fflTSEn6iJ 
ffi -7 X £ 0 fc 0 ? * 5 . 

[07] tfc^ra*WJWLTt>sig£^-riH'c* 

[08] EPKvx •Jx/'iJ: 0±^T5JKHtnig* 
7K-T0r*5. 
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* [019] £x^±(CJlM£ft£&g^£ OT©W$l 
[02 0] *»WK*5W&»-bie*'C*iBfc*»«« 

g©-ns&W£ m l tc mwm~c * h o 

[02 1] *^W«:^S^(*ilg*S«tc^«U/t- 

I^s^*^-r0-c*4. 

[022] KfmKfahfajimmow&t ut, &pj 

[023] *^^{c^€.ft^ffi^©wf4i lt\ mm 
©0r-&£„ 

[02 4] ^MKff*l6*«WB©«IIBtmP~S© 
«*K*jtf£giB (Sfi: 2 0*CSS) frhlzHeZtp 
©**i^Tmax*r©tttf©*SMI £18 

[02 5] (fi^lgMJBfiSlM^Otttttti^^v 

[026] z^vztcjiZM-nsmmzmjitzm-z 
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